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ABSTRACT : PROBLEM TO BE SOLVED: To obviate the degradation of the reliability and the yield of a 
semiconductor device occurring in the nonuniformity of an etching rate. 

SOLUTION: At the time of etching of a film to be etched which is to be executed before, 
the etching rates at the peripheral edge and central part of the film to be etched are 
respectively detected. When the etching rate at the peripheral edge of the previous film to 
be etched is higher than the etching rate in the central part, a f ocus ring 1 1 arranged at the 
circumference of a wafer 101 in the etching to the film to be etched which is to be 
executed afterward is risen, by which the amt. of the radicals arriving at the peripheral 
edge of the succeeding film to be etched is decreased. When the etching rate at the 
peripheral edge of the previous film to be etched is lower than the etching rate of the 
central part, the focus ring 1 1 1 is lowered in the etching to the succeeding film to be 
etched, by which the amt. of the radicals arriving at the peripheral edge of the succeeding 
film to be etched is increased. 
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4frt>fflj.l£ 13. 56MHz (Dmim-i&mil^&^I^il 
<- 1 0 0 faltZmX-th ftJ-MXU 10 5, ^t/^-v > 

'<- 1 o oi*ic7)«(*j:^aj^-§^x^ti}a i o emzif 



r~k ie~r\r^/~-iry. .10 j 4 /in on 4 to a I - 



ftOW 1 0 - 2 S 0 1 7 3 



[ o o 3 1 ] m i <o*j«gjB^at u. w<- 

10 0 *>±»tc . Uftft 1 0 2 1 ftft 5 IIT l^v-'Ja 
10 7, £t>'C CD*^9107 

[0032] *fc . i o 3<mmz& % v 

<nmm l 0 9 Sr^rl-4P5S* 1 1 0#fiM*& 10 3C 

^L -ctaMni^flg^t^ix-cfco. immfci i o 
mw 1 1 otfDBAttai i o 9nftmzi,t7 v >y 

1 1 nmtmi 1 0(C#LT#H*«rffifctftft**vtv^ 
^^-AX'jy/i l l^W^ElcteSv £ 

h. SCB£ 1 0 2^iSK»iftlHO»IW>[S»l 

1 2#ffM£ixT^& 7*-*X'jy/l 1 1 
<7)ftJiIffl£(±Sft':§|c0[H|gP 1 1 2fcHfc&1-*35iB«l 1 3 
* 5 lg{f^ittfcO , 7*-*^'J>yi 1 UiSOstel 
0 2t:itL'rfflitlSMB3FI8a'3±T»|T0'ffi'C**. J3Lh 

o . 7 * 'j > 1 1 1 \mmik i i o 

t LT v 1 0 2 fc« WBIc^ffi-CA 

s fcft . 0^ l * v mm^mz x o ner * 1 1 o $• mis 

c o o 3 3 ] jsit. as i <nmtmmizi&&x. /+> ym 
atffl^r . t*fl£ i o 2<^)±(=«Bf $iuf7x.'N±t 

L-flf^ 3 x y f- >y#S-*cwc .11.02 x.tm 
3(a). (b) fc^BSLfctf&fftBJH-*. 
[0 0 34] £i°. ^-f -yrSAltCtJ^T. 
>>^it*»<3«0j(S 1 WRStJtfc S/'J3 V££#»&£>fl$ 2 cr> 
mm t *CCD^7107CJ:0 

[ 0 0 3 5 ] 03 ( a ) ti. S«tf5±t=j!ftR5<l^:«l*» 

h cr>m i cosi** h mm* &cr>m2 cnmm t <nm^» 

cnmMX'BUiiZtixm2<nfc%imz%2> . ft. 13 
A J . 03 (b ) tSrtK^ayifitfDX^^ WHB*tf>«® 
tiimzmfcth Z. 1 izX 0 . -7 iAi(;«^/c7/l- 



[0036] -c-IT. ^-r»/7*SA2(CiJHT. ^ x.^ 

*> . C C D ii :A y 1 0 7 (c X 0 &tiJ I ^K^^iS 
W(r)T-9 * -f >-y-f ^j.-^-.^ 'J >^tl ( IB : LCI 
W ENTROPY SYSTEMS It (#111) £L «r : LEYBOLD INFICO 
N tt (*BB) ») lzm*)iLA; JR*)j&A,tlT~~inzXr1 

i >t: +*a5cox ••/ > -^u — b ms 'ffl sf aiiox y f - > ^ - 

[0037] ^:t. WtFPtSflttoWtJ&OT'- ■■> 

[0038]X/f> mffij^ztti >T{± . W. 1 

4: m 2 cOK$m t -h *F&» L T ®'BSt S ft ^. 

^)-C'. 03 (b) tciJUT— jSatftiOiiElBltl^J: 
otc. ^^^^^^ h;L-5t.««7)Wi«IiJlEL^IE 
SSiTCA ifi . x f - > ?'ft$tT-fZ> > mr&fthm®. 
*i\*-^rtX\ 03 ( b ) C#vvc-£JS»J: 0 ttfflO 

[ 0 0 3 9 ] «£^> "C. HI «0^ai*i*>: IX (i . T/l, 5 
-^KWJBOTSrRTrt' 5 z^AlClft^x-yf >■ 7" 
^JPB^A 1 $>(&7t*£ T'iOx -y f - ^miai'ew* £ t iz 
X 0 . T^- 5 --7 AM^^MaiA'/SfS^Ciift^x 
J- >7V -hr ->fL-Fn®:ttJ L . Til S^-7AI^ 

asatx jg» wttj it h x y ^- > b - h nitmzm^ > 

It, Til 5 -«7 AKo+ill*Kfett&JRff i: /SI«IB5C*i 
fi-smW-b L v +'C'».ft-ci f ffl»ailfc:tJ*t 

[0040] ifc. SS2Wttai*afc LT(i. 

T^fej® tiMS-f & C J: 0 . * *«tf>x f-> ^ 
— h i:JS?tgPc7)Xy ^i-vyv — ht^i-ftitf'&^fr 

*a5(citrsx -y +>yv- hizmmmzit-tz^ 
>ru- hx f ) i>m< . *p&aiztyi?i>mFF&%&&B 
<r.mmr l tfmnmztwhm^&jt<nmz<nmmT z 

H»»c4t -r * x y f - > - — h j; o at » mm-f 

[0041 ] T/l- S->7AJBi (^x^a) COJi^aJiOX y 



WWF 1 0 - 2 S 0 1 7 3 



( y-x i > tea. mm i o 2 ±.<r>*?3.>\ zmz 

X y fy/tS'Vj^ McJR *) Wz. X v ■> h W&z , X t- y 7' 
SA3(C*J^-CRW*1 1 0SrHH6LT 7*-*XU> 
^111 ZWTZ^h , ZixizJ: 0 . 7 'J >^ 

I I iwi*$ttfi<sifO. r/u2-^Ai»oigjzianctt 

•6 . T)V 5 - ^7 i, §t<7) Jf] ijvftgp^x y -f - > y V — V if 

- h *4>gff<0X y f - > 7" U - h t I < t£ h , 
[0042] T.tV S — *7^lg| ( «7 x.' \ ) <7>Jf IftgHtfOX y 
^L- — Mcit^T^-frSlOX-y^-v ^ — I- //jit > 
( 7--X2 ) Cti. mm 1 0 2±<?>'7x^£#(C 
x .., f- x v nKJR 0 #;LT C >■?> ffllz. X -f y r 
SA4(C&^-CP3fl5f*l 1 OSrEMEL-T:?*— ^^.'J> 
?"1 1 -il^J: 9 . 7*-*X'J>-/ 

III iOS^JiflK 5: . T'l- 5 -'TAJKtfjjgiflaftet 

x y ^- > I. — N t ifm I < h . 
[0043] T>U 5 -^Al ) <5D/H|3gB<7>x •■/ 



/j->X(ij^^£0x ••/ f - >■ ^i, - h o^tffftl&n JElSf*I^iR 
iotl^l^ (7--X3 ) Af"/TSA5Cfc 

.t o . ni *-< x ?j«mcofflfm>(F>x.^+> yv- vmf 

[0044] <JCU, Xf'frSAbttut. <XC0*?x. 
J^zWMZixfcTH 5 -^^89{cW-t^x ■•/ +>-yi,z 
fHT-^-S., ft. ;X^x.y^-> .^-(ci^>-C X-y ^-> ^* 
U-h/9>'7--X 1 X3<Z)VvfifU3R3-f 

ft L . i"/f>/l~h W*r—x 3\,zts:hi. 5C. 7 =r 
[0045] [*3 ] «, SI 1 «7j^Ji|^®.^7--X 1 - 

list gpcox •■/ +>yv— h at/^'C-SPiox ■•/ 

y-xsntnertztm-fht . x yf> y'i- -i^ 

■C(± [«1 ] 
[0046] 
[.^3] 











X?fyy" 




750nni/ioin 


800nm/min 


700nm/min 




750nm/Diin 


720um/min 


780nm/min 




± 3. 9% 


±8. 7% 


±8. 5% 



[0047]^. mi coniimmt.ztivszit. 7 * -a 

-^^mjztm&fflfmnx- ■■>+>yu- h&t^^ 

*-tix <j vy 1 1 1 ^^^«m£^ffc*-£s ^ > 
iz i d . 771- s --7 ABkojBtaau^x v yv- v & 

[0048] ( m 2 cvmmm > n 4 «*fHB<ojsi 2 « 

0. stffit»fifsn*f-v>''^-2oo<ortfflt«. 
x ■/ ^ x^s^-c* s^i^2oij t mzT 
mnmt *&tmta 202. Ritmmm& 202*^ 
-r* emu 203 immtixts 0 . 202 1« 

i« JH 2 0 4friitelf 13. 5 6 M H z 



R«fi0 7 * - # X 'J > y 2 0 5 mkif t, ixx V ^ 1 4* 
(C. f-^r > v <— 2 0 0 (cti . m.B&fiX a: ^ -v > <— 2 

o o ^(-^A-t'S tfxmxn 2 0 6, aw+yA- 2 
0 o^)^ t ^mm-th/fxMiiia2 0 7**stt<?»*iT 

[0049] m2<7)mmf&<rA$®it lx . > ><- 

2 0 0«0±SWc, KW^ 2 0 2 Iz&ftZixX v *4 <7 x an 
2 0 1 ^HWB* ^ 1& C C D 77,X 7 2 0 S . 
SyfC CD*/720 S(CKlE'l±/7*X^'ft*-rS^a-|ie 

stt ss^S2 0 g^istt^arv^, 

[0 0 50] t^c, f-v>vs;-,2 0 0^±gPtC{.i. 
SAP 2 0 6 *»<3«|CA Zti6 Kfc&*}x<r>\)!K § ttj L **r 

ss«fTs^«(iw¥a2 1 0 tmftbtvzti *) . 1^' 

x.M.fflffl^®2 1 0«. «SPtclg(t^^/v:JSa;iiX^tiJL 

□ 2iii:. mmzzxtimm btitcwm:$ aj l. p 2 



nmw- 10 — 2s oi73 

> 



lit. ESEDfci* tti LP 2 1 1 frWKZ iHt^xm^m 

w.-th&Ui- v'v?-! i 3 >. ffflispn^^mua 2 1 1 

A> fcifc § iij-r ft fclUB-f & M®> r ■» ^ - 2 1 4 > 
SrWtTV^, Sgff > -v v * - 2 1 3 tf>ggp?t«*il3fi}-f 
6 i: . KgGPK £ tH L □ 2 1 1 fe^RJSStt^^iR $ £B 

4 >: . OimnK$ it} I P2 1 1 *^^RJC14^'X«DXS ta 
[ 0 0 5 1 ] tJIT, »2^$SI6#fl5Cffi*x-y*->-7'g 

a * ffl v vc . mn & 2 0 2 ^ ±c s ^ ^ £ ; \ 2 0 

1 ±<<cJfM*it7t 7"^ 5 x»7 AJg|t*t L-Cfi 1 * -5 x y 
y/Mlcoi, »t . 04 Ha 7 Sr#gg L%tft>mi-t 

4, 

[00 5 2] 4^. Xt- v7*S B 1{CJ5W>T, TH $.— 

^ aha» mm 1 co^Mitt *? x >^ h &m 2 cokmx. 

t<?>m^fcic<7)m&£CCDt7.?<7 2 0 8(C± V*:-? 

[00 5 3]St> Xf'/rs B 2^Jyv>T , ^x'Nffi 
|*3tct3 tt4 x >/ v7V— h oVjtn^: tfctii-t 4 , -ttch 

■tb, mi^mummtmrniztx. t/us-^ak^ 
&mzm- 4 x ••/ > ? u - h atflasatat^s x 

[00 54] #tC. 06 (a) CC^i'oC T'L-S- 

2 0 2±.<r)^ x.f\z:mzx.-,f-yy-th^ i^e 
"CV^&HK;:. x-r-vrsB3(ctj^t. tPJJSPBX: 

&tt5LP2 1 ij&»<cx>Mf*iKsaiLJi (Kj&tx^v'rtn- 
* ) n*tmz% < -t&t fttc^sc^ # a l p 2 1 1 *» 

JUWfcU:* 1216 (MteiSivC. a(C7Ff 

9 jLmcotmm&tp&mzmfr 0 Rjott ? >'*j>im 
nmtnm. J; 0 1 # < Lfc 0 . b iz^-t J: 7 . T>i. 5 - 
-7 Alg|c7)*<l>§G(C[fi]A> 3 RJ5E147 i^rt- § £ 

*< . mm&izftfro&m&yistjiimzmnztt 

0. XJi, c|;it«J:5(;. Til = -»>A)lw4"C,^ic 
[0055] dfiicj; •) . T/US-'TAMO^ia^CCK 

itt)A<r>mtimttmz%>< tthtz#>. 
Tiv 5 - *r 2+mcofflimcox. v ^ > yv- Yi>mm^z 
m<%r,x. rii 5 i*mizi}ii& mimmx. -,+>■ 
yv—ht * 'Dgp<7)x •7^-vyv-ht tfm l < Kc & . 

[00 5 6] 4^>, 07 (a) t^rfj: 



.Vt&nx.y>f->jru—btfM^*&& Or-* 2) 
IfCM^ 2 0 2 Ji«7) ^ x ' n Sr x ••/ -f- > /fS-V.!' n(c 

l=ffiLP2 1 l*»^^»:*aiL* (REtt7->'/?^ 
4) *fflS*Wt=^ ! Sr<-^*i:^fc:fiai5iKSaibP2 1 1 

^<1"l)> ftftS^(C«i, 07 ( b ) {ci^vc. cUCttT 

j: d (c . T>i s AM^^iPat^aftaPKm** 5 s 

C01«JP*=fc 9 t < L tc 0 . e tc^-r X olZ. TH 5 - 

* < . fNl'iWtwiaiA* 0 Vijii ^m tin* tt. 

[0057] ztiizi. 0 . s ->vA»o+ifelBit=ft 
tfr 5 n « RJEtt 5 5/ ^ ifWK^ < =5: 4 - 

S A^cja^^X •:/ f - >7U— h fimH&HZ 
iS < * o "C. T/W 5 - A^(C4o 4 JUf#:SI5<7)X •/ ^- >" 
7V— V fc 4"^<^x y -f- syv— V h L < =5:4 , 
[ 0 0 5 S ] T)l- 5 -^Alg ( -7 x/n) £0JSl^^)X y 
■f->-^U— h ^'DhC^x*:/ ^yyv— h .^* ; S|L ^ 
*».X(±n^^<7)X -y f-> ^"U- - I- C9^fifr5&7DiEffll*!KIK 

* r> f V» 4 ( 7— X 3 ) (C(± , X f- y 7*SB5 

v^t:. ia«:§ajL,p2 i i*»^<o/r*iK§ajL-a (-R 

KSffiL* (REIx^i-'^yH) ar^ftS-tirttv. -it 

[00 59] •■/TSBbfclfcVvr . ^^x 

Wfi-tZ, ft. ^i^fy^Cfclf^t. Xy^->i?'' 
U — 1 3^)V^il(CfSSf4^ar^ 

aj L . x y f - vyv — Y tfdr—x 3 te>5r* J: ^ tc . MISP 
DX§tiiLP2 1 l.Sl>'^«§tBLP2 l ifrCzcntiA 

[0060] [*4 j <±. m2<7)m$mmm--x 1- 

jg^*PiOX ••/ ^-> ./U — h &t>'4"l>§H<7)X — 
h t . x •■/ f - > ^ U - h 14 1 <?) m& & in L T *3 

Tti [«i ] tmmx'f>$>„ 

[0061] 
[*4] 
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( 9 ) 



ttfflW- 10-280 1 73 



V 






< ta»»(o 




mute 


750nm/miti 


810nni/min 


710nm/min 




750nm/min 


710nrn/rain 


790nm/mia 




±3. 9% 


±8.8% 


±8. 4% 



&*fi&<a 1-' y U'yf yyumzmm-th > . x v 

[00 63] ft. Hlfi0^igJI5®(ci>i/->-C{i. 

JEtt^^lR* ffi L JtD$J0 i; tf5ff 3r * frfc ^TtJ: 

[0064] ^^.f 1 Jftt^JBacOHSfiJBSStltJV »"C 

x ••/ ^> ^SS.*: LT . RJCtt-^ * >x-y 
H&fflvtf^. cncft^-C. ( IC 

P : Inductively Coupled Plasma) X-yf y/il^. 
ECR (Electron Cyclotron Resonance) x-yf-y-^ii 

ssrfflif vc t . mmcr>yi}&timt>i\& z t aw o t x-l 

3:<,v, ECRx./f->^Iar.mw>Si|^(c(±. *n-y 
h?> f+^*5 St/fig 5: S ft S •& 4 ■- 1 {= J: 0 . 7 
IV 5 - AflRK*J (t h H»»<7)X y f - > 7' r- A tX+ 
X •■/ *>?'U-hZ3£{tZ-±. ZiXl/ZX *) . X y 

[0065] £ ;t . 'Mi 1 .StfSii 2 coSIMJ^SK: ft 1 v-c 
(±, T/U 5 x^jM&± •9^-§>< *)l-£r&mzft-?&-X. ■* 

atifz *> 'j z y»im*xv is V ^ >mm<7)is v ? yjk 
coM.ctt-r i>x y ■}->■ yizn ix immzn& -~ >{±w 

[0066] 

[ JKB^* ] ffi x y f - > 7"fi : &z Xht . 

m 1 W»x >y fy/ICJtt^i7f>^i:fcnt . 



v^n, **»tiiia-r5 y> : /j;i^mm*tmzmnu 

t=is^"C . 4>*gHJ: *J t^lisaw^x ■■> f - y/u- h 
^'Sv ><: IS 2 iOKx ••/ + vymztt^hx- »/ f- 

MMHtfJnf s . wm<nx. ••/ f- >• y v - h 

WCj* < =5: , & 2 <7Mx. -y + yfmztttS x ■•> 

[0067] ^ajtcf^ax y f - > yjj'Mzn^x . y 

> t # -y*—tix 'J > ?'$:±%£ 

i? t ft t , JH SigP^f'M t •§> y >V<r>mtfi&'}r?h tz 
#>. ffimM>?>^v*v7V—h;)m<%hcn>X\ W.2CD 

fgX y -f- > ymzft-t&X. ••/ ^ >- y L' — r* (i*^)— 

[ o o 6 s ] tin. *^(;[^x. ? i-> yjimiz&, i 

wrz+txffimW'izfmi-z y >?*/uo**«^s-«:& 
htzto. ffl^?)Jz>v*yi?'v--hj)m< : %&<7)X'. m 

[0069] *Rtylz%&x.-y?->-7-Xmzi5^ 

x. yi;?]ivm.m&x-Wfi. ^^x^hmm^^ 
&tixcr>m>$:w&z j £xmmizim-?& y wiw*. 

Mx y *y7mi,zni-%>2. y^yyv- h zm-iz-tz 



(10) 



*f fflW- 1 0 - 2 8 0 1 7 3 



[0070] tfz . *%Hflt=R4 X ••/ f - > mmzm > 
•C. 7>-*Mk&llIJEX*£^\ +*9JJ:'.) hmiS&Mjtf 
x ••/ -f- > — I- -^'jIv > t £ izli . JH&gUciS]** 3 KJE 

tt/rAco«*nwni $ •tir-cmia'ciiiiif - h y : Jft H 
£Wtia S-t*-*Ifl.X*i4 I *aiK:i»l*»'D RB?tt^^4* 

Ig**tr t , RjEtttf *<*>*«:»]»?• 4 *£»fCSf 2 (?) 

[007 1] ajs^tz^S&x-yf-yT^ttiV^ 
■C. x-^yTV-Mfctfliea^ ^lcoKxy^->r 

v&mmfr ^ Kit lt < hw, i iORSt^t tsi^i^ 
««asav+*a5«^. . y > ^l- - h * &ffi^-4 xs& 
4 « 

[0072] ^tyizfahm i .y f - vywmz ± 4 
t , Kfte tc*t l t "nfitsyt & *vc v * s 7 * - # 

* u y #4 £ tc J: 9 . fe&x ••/ -*-> ?W:>JH 

^<7)X y > :7V- 1- *IB»fi.oi0|C*3— 
[0073] *S&H;jCfiR4S52tf>x-y ^-y^lSf t=J:4 

t , Mx •■/ f-> ■rm.cofflmmxii'p&mzmfr o res 

^X04£«MX(iM^$-<2:4 £ t izX 9 . ftfcx 

T"# 4 «t . Si •/ * >■ 7'fflt^X y f- > ^ L- h r ffif? 

[Eii ] *sHmca5 i crmt^m^ m 4 x y ^ > 7 'iss 

OflW&BrffiiaT* 4 , 

[H2 ] *«ffl<o|gl<7)SQtJBIBfc:fiS4x>y^->-^*jfe 
[03 3 ( a ) , ( b > t±. *mwnm 1 &tA"SS2 tf>H 

* --r 4 -fi&imw-t 4 mvh 4 . 

[05 ] ^mm^m2cr,mtmm^t^y^> 

ZtfT 7 a— fflX\h h , 

[06 ] ( a ) {±r/US->7Aai(7)JS^g|5^X y^> ^ 



U — h J: 0 i> W'^X y ^ >• ^ U- — h * * 

^-istt0t'#> 0. (b) arn 5 .-^AiK^Siaguic^ 

[07 ] (a) aril -5-^ABiwra»a^x-/^^ 
^fifcwaT* 0 . ( b > nTji- = -^i^m^'Omzm 

[ 0 S ] Jii!.*iOx ■•/ f - > ^g<?3StBgttIf E0T" t t) & , 
[09 ] ( a ) ftt>' ( b ) li, 

100 f-AOA— 

101 ^x.^ 
1 0 2 tftftd 
1 0 3 

1 04 
10 5 
1 0 6 
10 7 
1 OS 
1 0 9 
1 1 0 
1 1 1 
1 1 2 

1 1 3 

2 00 
2 0 1 
2 0 2 
203 
2 04 
2 0 5 
2 0 6 
2 0 7 
2 0S 
2 0 9 
2 10 
2 1 1 
2 12 
2 1 3 
2 1 4 



CCD?}*? 

ftxmxu 

CCDftyiy 

ft'xmmw^®. 
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[135] 



[06] 



SB1 
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SB3 



SB2 



^2 



SB4 



SB5 



SB6 
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(b) 



ipv 7*. 
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is 
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[07] 



C0S3 



(a) 



(b) 



is 

let 
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CH9] 



(a) 
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(b) 



^C 3 



Wf 
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